Cognitive rehabilitation following traumatic brain injury can aid in optimizing function, independence, and quality of life by addressing impairments in attention, executive function, cognitive communication, and memory. This study aimed to identify and evaluate the methodological quality of clinical practice guidelines for cognitive rehabilitation following traumatic brain injury. Methods: Systematic searching of databases and Web sites was undertaken between January and March 2012 to identify freely available, English language clinical practice guidelines from 2002 onward. Eligible guidelines were evaluated using the validated Appraisal of Guidelines for Research and Evaluation II instrument. Results: The 11 guidelines that met inclusion criteria were independently rated by 4 raters. Results of quality appraisal indicated that guidelines generally employed systematic search and appraisal methods and produced unambiguous, clearly identifiable recommendations. Conversely, only 1 guideline incorporated implementation and audit information, and there was poor reporting of processes for formulating, reviewing, and ensuring currency of recommendations and incorporating patient preferences. Intraclass correlation coefficients for agreement between raters showed high agreement (intraclass correlation coefficient > 0.80) for all guidelines except for 1 (moderate agreement; intraclass correlation coefficient = 0.76). Conclusion: Future guidelines should address identified limitations by providing implementation information and audit criteria, along with better reporting of guideline development processes and stakeholder engagement.
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and/or memory-is, therefore, a major focus of overall TBI rehabilitation. 10 Clinical practice is optimized when informed by the best available evidence. 11, 12 Clinical practice guidelines (CPGs) are defined as "systematically developed statements to assist practitioners' and patients' decisions about appropriate healthcare for specific clinical circumstances." 13(p38) A key benefit of CPGs is that they identify the nature, volume, and quality of research evidence supporting clinical recommendations and connect this information with clinicians at the point of care.
14 CPGs can improve decision making and, ultimately, clinical outcomes, as demonstrated by a study that found an association between CPG implementation and outcomes for adults with TBI. 15 CPGs can also improve consistency of care, inform patients and other stakeholders regarding the treatment they should be receiving, and influence health policy to enhance treatment efficiency and access to services. 14 It is logical then that the value of CPGs in improving patient outcomes is proportional to the quality of the CPGs. Flawed CPGs may result in the promotion of ineffective, wasteful, or even harmful practices that adversely impact patient and healthcare system outcomes.
14 Evaluating the methodological quality of CPGs can aid in interpretation of their recommendations and identify areas that can be addressed in future guideline development efforts. The aim of the present study was to identify and evaluate the methodological quality of published CPGs for cognitive rehabilitation following TBI as preparation for a wider project that aimed to develop new best practice recommendations in this field. 16 
METHODS

Guideline search and selection
Five electronic health databases (MEDLINE, EM-BASE, PsycINFO, Cochrane Library, and CINAHL) and 26 Web-based guideline portals were searched to identify published guidelines for the management of rehabilitation following TBI. All searches were conducted in early 2012. Appendix 1 lists all databases and Web sites searched. Appendix 2 contains an example of the search strategy used for health databases (MEDLINE). Titles, abstracts, and full-text publications were evaluated for inclusion using the following criteria:
r Patient group: Adults with moderate to severe TBI, defined as an injury to the brain from an external force, resulting in transient or permanent neurological dysfunction 3 r Study type: CPG, defined previously and referred to hereafter as 'guideline'. 13(p38) The guideline had to include specific practice recommendations and be evidence based, as reflected by the following items on the Appraisal of Guidelines for Research and Evaluation (AGREE II) instrument 17 : • "Systematic methods were used to search for evidence" • "There is an explicit link between the recommendations and the supporting evidence" r Scope: The scope of the guideline was required to specifically focus on or include a section of recommendations for cognitive rehabilitation after TBI, defined as therapies addressing at least one of the following cognitive functions: attention; executive function; cognitive communication; or memory. The team decided that related topics of behavioral disorders, perception and language impairments, and affective disorders would not be included, as the focus of the project was on cognitive rehabilitation. Perceptual and language impairments are less common in TBI and more commonly associated with focal cerebral injury and cerebrovascular disease. r Phase of care: All relevant phases of care including community-based care. r Date range: Guidelines published from 2002 until January 2012 were eligible for inclusion in the review. Where several versions of the same guideline existed, the most recent version of each guideline was assessed, unless an earlier version contained greater detail on the guideline development process, in which case this one was assessed. r Language: English. r Accessibility: Freely available, that is, copies of guidelines published in peer-reviewed journals, or otherwise freely available without cost via public portals. Two researchers (L.Pa. and A.K.) independently evaluated titles and abstracts from database searches to identify potentially relevant publications for full-text review. One researcher (L.Pa.) reviewed Web sites to identify publications for full-text review. Full-text publications from both databases and Web sites were reviewed first by the researchers involved in initial screening (L.Pa., A.K., V.P.), followed by 2 other researchers not involved in initial screening (P.B. and M.B.), one of whom (M.B.) had clinical expertise in cognitive rehabilitation for adults with TBI, to resolve any disagreements or uncertainties regarding inclusion and determine the final included guidelines.
Data extraction
Data were extracted from each guideline regarding country of origin, years covered by literature searching, number of recommendations in total, and number of recommendations pertaining to assessment/general principles of cognitive rehabilitation; posttraumatic amnesia (these were included because of the importance of establishing emergence from posttraumatic amnesia Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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279 as a precondition of receiving cognitive rehabilitation therapies); attention; executive function; cognitive communication; and memory.
Quality appraisal
Eligible guidelines were evaluated using the AGREE II instrument. 18 Both the stand-alone guidelines from the Web search and those published in journal articles were evaluated in the same fashion. Designed by an international team of guideline developers and researchers, the AGREE II instrument comprises 23 quality appraisal items in 6 domains: (1) scope and purpose, (2) stakeholder involvement, (3) rigor of development, (4) clarity of presentation, (5) applicability, and (6) editorial independence. A further item rates the overall quality of the guideline, taking into account the appraisal items across the 6 domains. Each item is scored on a scale from 1 (absence of information or concept very poorly reported) to 7 (exceptional quality of reporting, all criteria for item met). 17 The AGREE II has established construct validity 19 and interrater reliability, 20 and AGREE II quality ratings have been shown to be significant predictors of outcome measures associated with guideline adoption. 20 Each guideline was independently evaluated by 4 raters to reduce potential for bias in accordance with the AGREE II tool protocol. Two raters who had not been involved in any TBI guideline development (P.B., L.Pa.) evaluated all included guidelines. The remaining raters for each guideline were drawn from a pool of 8 people from the research team (V.P., L.Pi., M.S.-K., C.W.H., R. Te., R. Ta., S.M., and M.B.). Some members of the research team had involvement in the guidelines under review; no rater appraised a guideline they had been involved in developing. For each guideline:
r Standardized Domain Scores for each of the 6 domains were calculated on the basis of the AGREE formula: (Obtained score from all raters − Minimum possible score from all raters)/(Maximum possible score from all raters − Minimum possible score from all raters). r Individual scores for the 23 AGREE items and the summary overall quality score were calculated by totaling the scores given by all raters and dividing this by the maximum possible score for each item. r Appraiser agreement was assessed using intraclass correlation coefficients (2-way random model). The AGREE users manual 18 does not set a benchmark of minimum domain scores representing "high" or "poor" quality; users are advised to set their own criteria on the basis of the context of their appraisal project. In this project, scores are reported against a benchmark of 50%, where scores higher than 50% represent higher quality and scores below 50% represent lower quality.
RESULTS
Guidelines included
Database searching yielded 1935 citations, of which 42 full-text documents were reviewed and 7 shortlisted for evaluation. The Web site search yielded 28 documents of which 9 were shortlisted for assessment for inclusion. After application of all inclusion and exclusion criteria, 11 guidelines met inclusion criteria. [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] Table 1 presents an overview of included guidelines. Seven guidelines originated in the United States, 2 were from Europe, 1 was from Canada, and 1 was from New Zealand (1), and were not stated for 4 of the guidelines that have been published since 2002. The included guidelines presented a total of 627 recommendations, 140 of which were specific to TBI cognitive rehabilitation. Almost 90% of the total recommendations (560/627) and more than 60% of the TBI cognitive rehabilitation recommendations (87/140) were from 3 guidelines, published as stand-alone documents, that covered the broad field of TBI rehabilitation with subsections on cognitive rehabilitation. 22, 26, 27 The remaining 8 guidelines, all published as peer-reviewed journal articles, were specific to cognitive rehabilitation practice. These comprised guidelines focusing solely on memory, 24 ,29 executive function 25 or attention, 28 as well as guidelines covering more than 1 area of cognitive rehabilitation. 22, 23, 30, 31 The highest number of recommendations across all included guidelines were for "assessment/general principles of cognitive rehabilitation," totaling 46 (33%) of the 140 cognitive rehabilitation recommendations. This was followed by cognitive communication (30 recommendations, 21% of total cognitive rehabilitation recommendations), memory (24/17%), attention (22/16%), posttraumatic amnesia (10/7%), and executive function (8/6%). Tables 2 and 3 present domain scores and individual item and overall scores, respectively. A key indicator of methodological quality is the AGREE II domain "rigor of development." The median score for this domain was 46.4%. Three guidelines achieved domain scores higher than 50%; 4 guidelines achieved scores between 43% and 49%; and 4 guidelines obtained scores below 40%. Performance on the item pertaining to use of a systematic search (item 7) was very strong, with most guidelines (9) scoring above 70% of the total possible score. Performance on the item pertaining to clearly describing selection criteria (item 8) was strong, with most guidelines (8) n/a n/a n/a n/a n/a n/a n/a 3 n/a n/a n/a n/a n/a n/a n/a n/a score. Conversely, scores were poor for guideline updating (item 14), external review of the guideline by experts (item 13), and clear description of methods for formulating recommendations (item 10), with most guidelines scoring below 40% for each of these items.
Quality appraisal
Domains with high scores
Domain scores were highest for the areas of "scope and purpose" (domain 1) and "clarity of presentation" (domain 4), with median scores across the guidelines of 68.1% and 61.1% of the maximum possible for these domains, respectively. The majority (9/11) of the guidelines achieved a domain score of 50% or higher of the maximum possible for "scope and purpose," with 4 of these achieving domain scores above 70%. This is reflected by generally high median scores for the individual items pertaining to stating the overall objective (item 1), health questions (item 2), and applicable population (item 3) for the guideline. Similarly, 8 of the 11 guidelines achieved a domain score of over 50% for "clarity of presentation," including 4 with domain scores above 70%. This indicates that recommendations within the guidelines were generally specific and unambiguous (item 15), clearly outlined management options (item 16), and were easily identifiable (item 17).
Domains with low scores
Domain scores for 3 domains were low, with medians of 3.1% ("applicability"), 20.8% ("editorial independence"), and 26.4% ("stakeholder involvement"). Ten guidelines had domain scores of 14% or less in the area of 'applicability,' including 8 with scores of 5% or less. Only 1 guideline, that of the New Zealand Guidelines Group (NZGG), 26 achieved a score above 50% in this domain. This was the only guideline to achieve a score of more than 50% in any of the 4 items pertaining to applicability. The remaining guidelines had low scores for all 4 of these items-description of facilitators and barriers to application of the guideline (item 18); advice or tools on how to put the guideline into practice (item 19); resource implications of applying the recommendations (item 20); and presentation of monitoring or audit criteria (item 21). Only 2 guidelines achieved domain scores higher than 50% for "editorial independence," with the remaining scores all less than 30%, largely due to poor recording of competing interests of the guideline development group (item 23). Only 3 guidelines achieved domain scores above 50% for "stakeholder involvement," with the remaining 8 all scoring below 40%. This was a consequence of poor scores for incorporating the views and preferences of the target population (item 5) and ensuring broad stakeholder representation within the guideline development group (item 4).
Overall quality
Nine of the 11 guidelines received 50% or more of the total possible score for overall quality, comprising 8 with scores between 50% and 61% and 1, that of the NZGG, 26 with a score of 86%. The high overall rating of the NZGG guideline 26 is reflected in its overall performance as measured by the AGREE tool; this guideline obtained the highest score of all included guidelines for 17 of the 23 AGREE items and for all 6 domains. This was also the only guideline to satisfactorily address the issue of applicability (domain 5) by providing information and tools to facilitate implementation of the recommendations (Table 3) . Table 4 presents intraclass correlation coefficients (ICCs) for agreement among raters for the 11 guidelines evaluated. All ICCs showed high agreement (ICC > 0.80) except for 1 (moderate agreement; ICC = 0.76).
Appraiser agreement
DISCUSSION
This is the first known comprehensive search and evaluation of the methodological quality of guidelines addressing cognitive rehabilitation following TBI. Such an evaluation can aid in describing the state of the field and inform future guideline development efforts. A validated critical appraisal instrument for guidelines was used to evaluate methodological quality, and high values for agreement among raters were obtained despite use of a relatively large rater pool.
The 11 guidelines identified in this review collectively yielded 140 individual cognitive rehabilitation recommendations. The highest volume of recommendations was in the area of "assessment and principles," with lower volumes in specific areas of cognitive rehabilitation practice. It may be that although the importance of assessing and providing multidisciplinary cognitive rehabilitation has been established, there is less evidence or agreement supporting interventions in the specific cognate areas. Alternatively, this may reflect cognitive rehabilitation interventions addressing multiple cognitive areas. A more detailed examination of the supporting literature for the recommendations is required to definitively answer this question. The AGREE instrument focuses on the rigor of the process of guideline development, rather than the content of the guideline recommendations themselves. Examination of the recommendations in terms of the underpinning evidence, feasibility of implementation, and currency is beyond the scope of this review. This is covered by further articles in this series. 16, [32] [33] [34] [35] [36] A lack of information and tools to implement guideline recommendations into practice was identified as a clear shortcoming of existing TBI cognitive rehabilitation guidelines, as reflected by the very low scores at both the domain and individual item level across all guidelines other than that of the NZGG. This compromises the potential for evidence-informed recommendations to be of use to practicing clinicians and thus by extension to optimize patient outcomes and quality of life. Furthermore, lack of audit criteria limits the ability to establish whether any recommendations have translated into clinical practice, with or without the assistance of implementation strategies. Given the considerable resources invested in guideline development, it is important to ensure that the full value of guidelines can be realized and measured. Addressing these limitations should, therefore, be a high priority for future guidelines in this field.
The median score for the domain "rigor of development" was 46%. The generally low scores for items pertaining to the description of how recommendations were formulated, external peer review and procedures for guideline updating indicate that currently there are limitations in procedures for ensuring transparency, independent review, and currency of guidelines across the guidelines reviewed, or, that these have been inadequately reported. Although this information can be difficult to incorporate into guidelines published in peer-reviewed journals for space reasons, journals should consider encouraging authors to provide a summary of key points and make efforts to accommodate this information. Conversely, most guidelines performed well in the areas of systematic search and selection and description of the strengths and weaknesses of research evidence. This indicates that the clinical practice recommendations within the guidelines were generally underpinned by a thorough search for and description of research evidence. Guidelines also tended to articulate their overall objectives, scope, and audience well and produced unambiguous, clearly identifiable recommendations.
"Stakeholder involvement" and "editorial independence" were other areas in which shortcomings were identified across the guidelines appraised. Based on the AGREE appraisal scores, there are limitations in existing cognitive rehabilitation guidelines in ensuring that views and preferences of the target population are incorporated into the guideline development. This is an important omission as patient preferences, along with research evidence and clinical experience, are foundations of evidence-based practice. 37 Incorporation of stakeholder input is, therefore, an important area of focus for future guidelines in this field. As articulated by the International Committee of Medical Journal Editors, 38 recording conflicts of interest, and where necessary addressing these conflicts, is important in ensuring public trust in the credibility of published academic research. This is an area that future guidelines should address on the basis of the current AGREE appraisals.
The AGREE II appraisal findings in this study are consistent with other published appraisals of TBI and stroke guidelines. Berrigan et al 39 evaluated the quality of guidelines for mild TBI care and found variability in the quality of guidelines and relatively lower scores in the areas of applicability of guidelines, consumer involvement, and editorial independence. Similarly, Rusnak et al 40 and Alarcon et al 41 found lower domain scores on editorial independence, stakeholder involvement, and applicability in AGREE ratings of severe TBI guidelines. 40 , 41 Tavender et al 42 and Hurdowar et al 43 similarly found variability across guidelines for emergency care of patients with mild TBI and stroke. As in the present study, the reviews by Tavender et al and Hurdowar et al reported that overall quality and domain scores were generally higher for the groups that routinely develop guidelines and have good processes in place, such as the Scottish Intercollegiate Guidelines Network, the National Institute for Health and Care Excellence, and the NZGG. This suggests that including experienced guideline development experts in the development process can result in higher AGREE quality ratings. A number of factors need to be considered when interpreting the results of the AGREE quality appraisal. Some critical appraisal tools employ weighting of scores to reflect their relative importance 44 ; however, the items in the AGREE scoring system are all given equal weight. It could, therefore, be argued that some items considered of particular importance in guideline development-for example, systematic searching for evidence-are not adequately weighted in the overall scores. Furthermore, a limitation of using the same scoring system for large, stand-alone guidelines and those published in peerreviewed journals is that journal publications have space and word limitations that may limit reporting of information relevant to evaluation of AGREE criteria. For example, a stand-alone guideline may contain an appendix detailing conflict of interest details for all panel members; it is possible that conflict of interest declarations were recorded for the 8 guidelines published in the peer-reviewed literature, but these items could not be scored because this information was not contained within the published article or available supporting documents. Although the 3 stand-alone guidelines (NZGG, RCP, and ABIKUS) did exhibit relatively high scores for some domains, these guidelines were not rated as the top 3 across all domains. Therefore, the variation in scores across the included guidelines is not solely a function of their publication format or length. It may be that the peer review process associated with publication of a guideline in a journal ensures greater methodological rigor than publication as a stand-alone guideline, offsetting the disadvantage of word limits imposed by journals. Furthermore, efforts were made to offset this potential limitation during the AGREE appraisal process by accessing available subsidiary documents, appendices, or other additional materials associated with a journal publication where applicable.
It is also important to note the differing scope of the identified guidelines. The 3 stand-alone guidelines covered the broad field of TBI, including cognitive rehabilitation. By contrast, the 8 published journal articles were specific to cognitive rehabilitation or areas within cognitive rehabilitation. Because of this difference in scope, it is not valid to compare or evaluate the guidelines on the basis of their scope. Finally, this review covered the period to January 2012; another relevant guideline from the Scottish Intercollegiate Guidelines Network was published in 2013 45 and thus could not be incorporated into the present review. The American Congress of Rehabilitation Medicine brain injury special interest group published a cognitive rehabilitation manual in late 2012, which was also not evaluated as it was not formatted specifically as a guideline and was a follow-up to the 2011 publication. This is a general limitation of all reviews, which cannot by definition encompass publications that postdate the evidence search and identification period.
CONCLUSION
A review of guidelines addressing cognitive rehabilitation following TBI using the AGREE instrument identified 11 eligible guidelines comprising 3 stand-alone guideline publications and 8 guidelines published in peer-reviewed journals. Results of quality appraisal indicated the following:
r Existing guidelines have generally
• employed systematic methods of searching for, selecting, and appraising research evidence underpinning clinical practice recommendations within the guidelines; • articulated their overall objectives, scope, and audience well; and
• produced unambiguous, clearly identifiable recommendations. r Future guidelines should address limitations identified in this review by • incorporating information on how to implement recommendations and procedures for auditing adherence in clinical practice settings;
• developing and/or reporting procedures for formulating recommendations, independently reviewing and ensuring currency of guidelines;
• incorporating patient's preferences into guideline development; and • recording and addressing conflicts of interest.
